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Figure S1. Annual distribution of rainfall of CHIRPS, PERSIANN-CDR and Observed datasets.
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Figure S2. Seasonal distribution of rainfall of CHIRPS, PERSIANN-CDR and Observed datasets.

Table S1. Distributions of mean annual, seasonal, and monthly rainfall in central Punjab districts
(1983-2020).

Annu Monso Post- Winte
Station Data Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec al Monso on Monso
on on

CHIRPS 6.7 95 126 2.7 9.1 193 364 282 254 022 03 28 1529 243 1092 32 16.1

Vehari
eharl PERSIA o ) 513216 192 17.1 286 73.6 644 289 50 35 61 3048 579 1956 147 367

NN-CDR

CHIRPS 8.3 11.6 13.2 145 7.2 29.0 56.2 53.1 314 29 09 28 2309 348 1698 6.5 19.8
Toba Tek PERSIA
Singh 15.6 24.6 28.1 229 195 40.1 944 769 415 65 46 69 3819 705 2529 182 403

NN-CDR
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CHIRPS 40.8 33.7 42.5 24.8 15.8 75.8 255.9 243.5 12/ 14.9 12‘8 17.6 904.24 83.12 702.40 4424 745
Sialkot PERSIA
405 49.6 549 46.4 32.6 88.6 272.7 2355 937 149 9.7 193 9585 1339 6905 439 90.1
NN-CDR
 CHIRPS 217 247 21 204 169 53.0 158.5 137.3 5633 7.8 3.4 82 54241 715 4052 194 464
Sheikhu 8
pura PERSIA 34.1
NNeDR 272 5 369 319 244 60.7 1717 1444 726 922 652 115 631.1 933 4493 272 613
Sargodh CHIRPS 19.8 23.9 32.6 26,5 29.1 352 116.4 1055 358 59 33 10.1 4441 882 2929 193 438
PERSIA - = 371 49.0 41.9 303 57.2 144.4 1210 525 141 80 118 591.8 1212 3751 339 615
NN-CDR
CHIRPS 159 12.7 157 7.5 7.7 165 541 401 292 07 07 44 2053 309 1399 59 286
Sahiwal PERSIA oo 0 ) 050 010 177 378 912 773 37.6 62 41 62 3637 639 2439 166 392
NN-CDR
CHIRPS 9.7 119 105 4.6 159 261 669 401 261 0.1 03 23 2147 310 1593 27 216
Pakpatta PERSIA
NNLoDR 159 227 222185 169 362 897 749 352 62 30 53 3469 57.7 2361 146 386
CHIRPS 133 118 19.6 129 7.1 369 757 432 388 54 0.6 34 2685 397 1945 94 251
K
Okara = PERSIA g 3 03 6 036 19.5 173 42.9 1023 863 493 62 34 62 4000 604 2809 159 42.9
NN-CDR
CHIRPS 42.6 45.6 409 25.7 20.8 69.2 264.7 2304 924 69 54 158 8604 874 6567 281 882
N | .
arowal PERSIA o o oo 495 40.4 322 90.1 227 2303 941 125 83 169 9129 1221 6705 37.8 825
NN-CDR 4
Nanjang CHIRPS 17.9 29.3 388 168 113 547 108.4 894 427 42 204 45 4199 668 2951 107 472
Sahib 1\11)15ng§{ 232 29.6 32.7 269 213 51.6 132.4 1061 61.3 89 53 92 5087 809 3514 235 529
Mandi CHIRPS 29.9 345 31.5 29.2 19.9 532 131.3 1533 654 57 38 7.5 5651 80.7 403.1 169 643
Bahaudd PERSIA o) o 10 554 471 332 68.9 1872 148.9 68.7 169 89 153 7269 1357 4736 412 765
in NN-CDR
CHIRPS 20.8 15.8 29.6 13.9 16,5 40.5 191.1 1545 102.9 4.0 1.6 9.7 60054 59.70 488.89 1534 36.61
Lahore  PERSIA ) 5 331 353 276 209 60.9 174.2 1519 771 82 57 108 629.6 82.82 4639 248 58.0
NN-CDR
CHIRPS 16.7 205 23.8 12.4 14.0 429 1022 944 549 44 22 53 3937 502 2944 119 37.2
K
asur . PERSIA ) 5 300 280 24.6 199 55.9 1407 121.4 658 65 4.4 85 5286 734 3839 194 519
NN-CDR
CHIRPS 6.1 149 149 84 7.3 286 569 629 347 11 09 41 2411 306 1832 62 21.0
Jhang PERSIA 249
anepr 177 o 335305220 419 937 795 416 9.1 51 7.9 4072 859 2566 220 426
Hafiahg CHIRPS 210 29.4 25.9 23.9 17.7 43.6 1072 994 568 47 17 68 437.9 675 3069 135 504
Z
q  PERSIA ) 305 485 412 28.4 65.8 1812 1432 58.1 144 85 141 6739 1181 4482 369 706
NN-CDR
CHIRPS 41.6 47.9 41.0 31.9 22.9 56.3 2369 2283 965 144 69 16.7 8409 956 6180 379 895
Gujrat ;r)lschS:g;z 38.7 51.5 62.9 52.9 36.2 75.8 243.7 202.8 86.6 18.1 10.7 19.1 898.7 151.9 608.7 47.8 90.2
Guirany CHIRPS 27.5 36.2 269 22.4 189 60.7 150.7 151.2 90.9 39 33 10.8 6039 683 4536 181 639
ala ﬁiRég& 32.6 42.6 48.6 41.1 29.3 712 2085 176.8 669 12.8 8.7 143 7535 119.0 5235 358 752
Falszlaba CHIRPS 133 20. 22'3 133 86 471 804 654 271 24 13 3.6 3099 492 2201 72 334
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PERSIA ¢ 3 268 30.0 252 197 45.0 1099 91.6 463 7.5 47 7.7 4329 749 2929 199 451
NN-CDR
CHIRPS 14.1 209 24.8 18.8 183 40.6 89.2 681 436 19 16 55 3473 619 2415 89 350
Chiniot
mniot. PERSIA ) 314 387 323 24.8 50.6 117.9 1069 532 102 65 9.9 5035 957 3288 266 52.3
NN-CDR
Table S2. District-wise annual, seasonal, and monthly trends of rainfall of gridded datasets
(mm/decade, 1983-2020).
) Annu Pre- Monsoo Post-
Station Data Jan Feb Mar AprMay Jun Jul Aug Sep OctNovDec al  Monsoon N Monsoon
CHIRPS 028037 0.031.26 24 18 19 07 09 00 00 00 9.6 36 53 0.0
Vehari PERSIAN ) 01501 07 39 28 33 -41 14 34 00 09 01 171 7.4 40 0.9
N-CDR
CHIRPS 05 04 06 38 19 51 69 02 35 00 00 00 231 63 15.8 0.0
Toba Tek PERSIAN
Singh ~‘opp 19 36 09 49 37 92 44 03 55 05 16-03 361 94 19.4 1.7
CHIRPS 53 4.6 32 3.7 03 117 103 -16 68 00 03 -0.8 37.3 08 272 0.6
Stalkot PERSIAN ) /"1 5513 32 78 291 58 62 00 15 -16 185  -09 -20.9 0.1
N-CDR
_ CHIRPS 24 1.8 -06 23 2.6 82 79 -11 42 00 00 -03 272 42 19.2 203
Sheikhup PERSIAN
ara 20026 37 2839 39 70 -66 17 145 07 1207 291 50 16.5 1.2
CHIRPS 15 14 08 6.7 49 85 85 16 61 00 0.0 -05 395 124 24.7 205
SarghodaPERSIAN ) 5 5 3 55 54 52 131 22 -15 73 04 16 06 341 82 16.8 15
N-CDR
CHIRPS 0.7 04 06 21 17 19 70 01 21 00 00 -02 164 43 111 202
Sahiwal PERSIAN , ) ¢ 00 40 34 75 07 16 72 00 12 0.0 285 74 153 12
N-CDR
CHIRPS 03 04 02 15 29 3.6 50 -03 12 00 0.0 00 149 46 9.6 0.0
Pakpatta PERSIAN
oD 19 25 04 34 28 25 05 32 77 00 08 0.1 258 66 13.9 0.9
CHIRPS 09 03 04 19 1.8 45 61 16 19 00 0.0 00 194 45 14.1 0.0
Okara PERSIAN . g » o 11 38 33 220 56 45 106 00 08 00 257 82 11.9 0.8
N-CDR
CHIRPS 54 39 25 29 03 121 121 85 51 04 00 -03 479 08 377 0.1
]
Narowal PERSIAN ) 5 > 51519 28 89 291 2.5 106 00 16 -11 42  -05 7.2 05
N-CDR
CHIRPS 18 03 -1.8 29 23 75 73 22 27 00 00 00 254 35 19.8 0.0
Nankana PERSIAN
Sahib 27 33 03 33 45 7.6 -08 28 125 09 1.2 -02 37.3 75 221 1.9
N-CDR
Mandi CHIRPS 3.1 23 02 7.2 37 94 68 16 7.7 00 00 00 417 107 255 0.0
BahauddiPERSIAN ) & o = (0 4 4o 86 6.0 -11214.0 14 17 -11 182 27 54 2.0
n  N-CDR
CHIRPS 2.1 1.6 04 1.8 22 73 70 05 44 00 00 -02 263 3.6 19.2 0.2
Lahore PERSIAN 5, ) 3 16 55 30 77 -11.8 101 123 0.0 11 05 303 57 184 0.6
N-CDR
Kasur CHIRPS 1.2 09 -04 1.6 1.8 50 19 05 16 0.0 00 -05 13.8  3.03 9.1 05
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PERSIAN
N-CDR 29 24 -02 44 36 70 -85 52 13.1 03 1.1 -04 30.8 7.8 16.8 0.9
CHIRPS 05 05 19 27 12 79 63 21 57 0.0 0.0 0.0 28.6 5.7 21.9 0.0
h
Jhang ~ PERSIAN 26 39 09 55 32 91 84 -03 63 00 1.8 -0.3 41.0 9.7 23.5 14
N-CDR
. CHIRPS 1.7 19 0.1 44 27 81 35 -25 31 00 0.0 -0.2 229 7.2 12.2 -0.1
Hafizaba PERSIAN
d N-CDR 3.7 49 -36 49 48 75 -12.1 -34 99 0.6 13 -0.7 17.2 6.2 1.2 1.2
CHIRPS 54 64 -0155429 88 73 3.6 96 22 04 -1.5 50.8 8.5 29.4 1.1
Gujrat PERSIAN ) ) 48 99 21 39 117 -201-117149 03 12 -19 23 -39 52 0.3
N-CDR
. CHIRPS 35 45 -0.0 3.3 19 96 25 29 58 00 0.0 -1.2 32.8 5.1 20.7 -1.5
Gujranw 1 RSTAN -
ala N-CDR 33 48 -48 25 34 59 -115 25 81 05 1.2 125 14.6 1.0 5.1 0.4
. CHIRPS 04 09 08 26 19 89 112 19 34 0.0 0.0 0.0 31.9 5.3 25.5 0.0
Faisalaba PERSIAN
d 25 26 1.2 49 40 59 -06 1.6 10.0 0.6 1.7 -0.1 34.4 10.5 17.01 2.5
N-CDR
CHIRPS 09 1.2 1.1 46 28 89 40 1.7 58 0.0 0.0 0.0 30.9 8.4 20.5 0.0
Chiniot
miot PERSIAN ) 3¢ 05 57 50 7.6 07 21 67 00 12 -03 296 102 116 0.9
N-CDR
Bold characters are statistically significant at 95% significance level.
Table S3. Phase-wise annual, seasonal, and monthly trends of rainfall in central Punjab (CHIRPS,
PERSIANN-CDR).
. Pre- Post-
Data Pe:o Jan Feb Mar Apr Ma Jun Jul Aug Sep Oct Nov Dec A:Im Monso Monsoo Monsoo Winter
y on n
1983-
2001 0.1 -05 -09 -00 0.0 03 -04 -25 -0.7 -0.1 -0.0 -04 -49 -0.8 -3.2 -0.5 -0.4
CHIRPS 2002
2020 06 02 10 09 05 05 33 21 0.7 01 01 -0.0 10.0 25 6.6 0.2 0.8
1983_09 -05 -1.7 -04 09 26 -16 -23 09 01 00 -0.7 -19 -1.2 -0.5 -0.5 0.3
PERSIAN 2001 . . . . . . . . . . . . . . . .
N-CDR 2002-
2020 1.1 01 12 18 06 03 19 09 -03 00 04 -01 7.9 3.6 2.9 0.3 1.2

Bold characters are statistically significant at 95% significance level.



